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To the Editor: In December 2014, a measles out-
break that had started at Disneyland Park in Anaheim,
California, USA, and subsequently spread to numerous
states garnered substantial media attention in the United
States. In 2014, the US Centers for Disease Control and
Prevention reported the highest number of measles cases
(644) since the disease had been declared eliminated from
the United States in 2000 (/). This number is still rela-
tively lower than the numbers reported from 30 countries
of the European Union and the European Economic Area;
the highest numbers of measles cases in 2013 were from
the Netherlands (2,499 cases), Italy (2,216), the United
Kingdom (1,900), and Germany (1,772) (2). There is
widespread concern that increasing hesitancy to vaccinate
in the United States might lead to outbreaks as large as the
ones in Europe.

Measles vaccine is highly effective, and analyses of a
large measles outbreak at a school in Germany have shown
that receipt of >1 doses of vaccine can prevent infection in
up to 99% of persons (3,4). One might therefore be tempted
to think that the proportion of measles case-patients who
had been vaccinated must be very small. However, when
vaccination rates are high, most persons exposed to an in-
fected person will have received >1 doses of vaccine. As a
consequence, the expected proportion of persons who had
received >1 doses of vaccine among reported measles case-
patients will be substantially higher than 1%.

One can derive a simple quantitative relationship be-
tween vaccination coverage and the proportion of case-
patients who had been vaccinated. Assuming vaccination
coverage of v and vaccine effectiveness of a, the propor-
tion of the population who are susceptible to measles in-
fection is 1 — av. If all susceptible persons are at the same
risk of getting infected, the proportion of vaccinated per-
sons among all case-patients will be v(1 — a)/(1 — awv). This
equation is similar to the screening method that has been
used to calculate vaccine effectiveness on the basis of the
proportion of case-patients who were vaccinated and vac-
cination coverage (5). Perhaps somewhat counterintuitive
at first, the proportion of vaccinated measles case-patients
increases with vaccination coverage (Figure).
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We hypothesized that the observed proportion of mea-
sles case-patients who had been vaccinated can be used to
infer the vaccination coverage in a population at risk (Fig-
ure). To this end, we assume a vaccine effectiveness of 99%
among persons who had received >1 doses (3,4). In 2013,
countries in the European Union/European Economic Area
reported 9,708 measles case-patients for whom vaccina-
tion status was known (2). Of those, 11.8% had received >1
doses of measles vaccine. On the basis of the relationship
derived above, this proportion corresponds to an expected
vaccination coverage of 93.1% who had received >1 doses,
which is consistent with reported numbers. Switzerland re-
ported 3,850 measles case-patients with known vaccination
status from August 2006 through June 2009; of these, 7.0%
had been vaccinated with >1 doses (§). The inferred vac-
cination coverage of 88.3% is very close to the reported
national level of 87.0% for receipt of >1 doses at 2 years
of age (8). In contrast, the most recent numbers from the
United States suggest that vaccination coverage for receipt
of >1 doses is still well over 90%.

Various complexities might affect the relationship be-
tween vaccination coverage in a community and the pro-
portion of case-patients who had been vaccinated. First,
we assume a vaccine effectiveness of 99% among per-
sons who received >1 doses. Other estimates indicate that
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Figure. Relationship between vaccination coverage with >1

doses and the proportion of measles case-patients who had

been vaccinated. The observed numbers of vaccinated case-
patients can be used to infer the vaccination coverage for different
populations. Of 62 (21.0%) measles case-patients with known
vaccination status in California, USA, 13 had received >1 doses
(6). Of 230 (13.0%) case-patients with known vaccination status
in the United States during January—May 2014, a total of 30 had
received >1 doses (7). Vaccine effectiveness is assumed to be
99% (3,4). The shaded areas for the countries of the European
Union (EU) and European Economic Area (EEA), and Switzerland
correspond to the 95% Cls. 95% Cls are omitted for California and
the United States because of the small sample sizes.
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vaccine effectiveness is 92% for persons who received 1
dose and 95% for those who received 2 doses (9). As-
suming that vaccine effectiveness is lower shifts the curve
(Figure) to the left and would result in a lower estimate of
vaccination coverage. Second, different numbers of per-
sons who received 1 and 2 doses complicate the identifi-
cation of overall vaccine effectiveness. Third, vaccination
status is unknown for some measles case-patients. The
proportion of nonvaccinated persons among those case-
patients might be higher than that among those known to
be vaccinated, also leading to a lower estimate of vac-
cination coverage. Finally, nonvaccinated persons might
be clustered together, and their risk for infection could
be higher than that for the general population (/0). This
scenario would imply that the estimated vaccination cov-
erage does not reflect the general population but instead
corresponds to a clustered subpopulation among whom
vaccination rates are lower. The effects of these com-
plexities warrant further investigation. However, as the
examples demonstrate, a model ignoring those effects is
in good agreement with empirical data.

Our analysis suggests that the number of vaccinated
measles case-patients should be closely followed through
surveillance programs. A continuous decrease in the pro-
portion of measles case-patients who had been vaccinated
over the years could indicate a decrease in vaccination rates.
Conversely, an increase in the proportion of measles case-
patients who had been vaccinated would demonstrate the ef-
fectiveness of ongoing efforts to increase vaccination rates
and could serve as a benchmark toward measles elimination.

C.L.A. received funding through an Ambizione grant from the
Swiss National Science Foundation (grant 136737).
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To the Editor: Lassa fever is a zoonosis caused by
Lassa virus (LASV; family Arenaviridae, genus Lassavi-
rus). The primary reservoir of LASV is the multimammate
rat (Mastomys natalensis), which is found throughout sub-
Saharan Africa. LASV outbreaks among humans occur
only in West Africa in 2 noncontiguous areas: 1 in Guinea,
Liberia, and Sierra Leone; and 1 in Nigeria. Rare cases and
evidence of exposure of humans have been documented
in neighboring countries (i.e., Benin, Burkina Faso, Cote
d’Ivoire, Ghana, Mali, and Togo) (/). LASV RNA has been
detected in only 4 patients: 1 in Germany who had trav-
eled in Burkina Faso, Céte d’Ivoire, and Ghana (2); 1 in the
United Kingdom who had returned from Mali (3); and 2 in
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Figure. Bayesian chronogram of Lassa virus (LASV)
sequences determined on the basis of a fragment

Mali of the large genomic segment. Branches receiving
| posterior probability values <0.95 and bootstrap
dte d/lvoire values <50 (poorly supported) are dashed. LASV
AV strain .. L
|L_b ) sequences of human origin are indicated by ovals,
ioeria

and those of multimammate rats are indicated by
squares. Sequences reported in this study are
indicated by black squares. This tree was built under
the assumption of a molecular clock and is therefore
rooted. The numerical value on the tree’s most

Sierra Leone

Guinea basal branch is the root posterior probability of this

Liberia branch; it supports the notion that LASV sequences
from Nigeria and other countries are not reciprocally

Nigeria monophyletic. GenBank accession nos. of sequences

used for phylogenetic analyses are shown in online
Technical Appendix Table 2 (http://wwwnc.cdc.gov/
ElID/article/21/8/15-0312-Techapp.pdf). AV strain
indicates the strain from a German patient.

Ghana, for whom no viral sequence was available because
detection was performed by reverse transcription PCR only
(4). In the region in Mali where the patient from the United
Kingdom was infected, identical LASV sequences were
found in multimammate rats (5). The sequence of the strain
identified from the patient in Germany, who was designat-
ed AV, is the closest known relative of the clade formed
by sequences from Mali (5). However, LASV was not
found in its natural host in any of the countries visited by
patient AV (6,7).

For a study investigating zoonotic pathogens in rural
habitats, we caught small mammals in 3 ecologic zones of
Cote d’Ivoire: 1) dry bushland in northern Céte d’Ivoire,
around Korhogo (2); semiarid bushland in central Cote
d’Ivoire, around Bouake; and rainforest in southwest-
ern Cote d’Ivoire, near the Tai National Park (3) (online
Technical Appendix Figure, http://wwwnc.cdc.gov/EID/
article/21/8/15-0312-Techapp.pdf). Traps were installed
within and around 15 villages and enabled the capture of
27 eulipotyphlans and 254 rodents during August—October
2013. Animals were assigned at the genus level in the field
on the basis of morphology. For 88% of them, assignment
could later be refined to the species level by sequencing a
fragment of the mitochondrial cytochrome b gene. A total
of 14 animal species representing 8 genera were detected.
All host sequences were deposited in Dryad (http:/www.
datadryad.org/; online Technical Appendix Table 1). Mul-
timammate rats were the dominant commensals at all sam-
pling locations, comprising 64.5% of the overall sample
(online Technical Appendix Figure).

Tissue samples were collected from all animals accord-
ing to standard protocols. Total nucleic acids were extract-
ed from lung samples and tested for the presence of LASV
RNA by using a real-time PCR system amplifying a 400-bp
fragment of the large genomic segment (8) (online Technical
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Appendix). LASV RNA was detected in 4 of 18 specimens
of M. natalensis captured in Gbal6hd, near Korhogo (on-
line Technical Appendix Figure). This site is much farther
north in Cote d’Ivoire than previously examined sites (6).
The 4 PCR-positive animals were 3 males and 1 female
that were all captured indoors, 3 in the same house. PCR
products were sequenced according to the Sanger method
(GenBank accession nos. LN823982-L.N823985). Ac-
cording to phylogenetic analyses performed in maximum
likelihood and Bayesian frameworks (online Technical Ap-
pendix), LASV sequences identified in multimammate rats
from Cote d’Ivoire formed a robust clade with sequences
from the human AV strain and the LASV infecting mul-
timammate rats in southern Mali (bootstrap 97, posterior
probability 1.00; Figure). This phylogenetic placement
opens up the possibility that patient AV was infected dur-
ing her travel through Céte d’Ivoire, possibly in or near the
city of Korhogo. Tip date calibration of Bayesian analyses
showed that the most recent common ancestor of all LASV
sequences from Cote d’Ivoire and Mali circulated =90
years ago (Figure; online Technical Appendix Table 2).

Further studies will be needed to investigate the geo-
graphic distribution of LASV in Cote d’Ivoire and the fre-
quency of human infections. The current lack of diagnosed
cases in the area may be caused by underreporting. Sensi-
tization campaigns are needed to increase awareness of the
risk for LASV infection among the local population and to
improve detection of cases by health workers.
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To the Editor: Rickettsia felis, which belongs to the
spotted fever group of rickettsiae, causes febrile illness in
humans. The main vector of this bacterium is the cat flea
(Ctenocephalides felis). Since publication of reports of R.
felis as a putative pathogen of humans in the United States
in 1994, R. felis infection in humans worldwide has been
increasingly described, especially in the Americas, Europe,
Africa, and eastern Asia (/,2). R. felis infection is common
among febrile patients (=15%) in tropical Africa (3) and
among apparently healthy persons in eastern coastal prov-
inces of China (4). However, little is known about preva-
lence of R. felis infection of humans in southern Asia, al-
though 3 serologically diagnosed cases in Sri Lanka have
been described (5) and R. felis has been detected in rodent
fleas in Afghanistan (6). Hence, we conducted a cross-sec-
tional study in Bangladesh to explore the presence of rickett-
sial pathogens among patients with fever of unknown origin.

Study participants were 150 patients at Mymensingh
Medical College (MMC) hospital in Mymensingh, north-
central Bangladesh, from July 2012 through January 2014,
and 30 healthy control participants from the staff at the
same college. Selected patients met the following criteria:
1) fever (axillary temperature >37.5°C) for >15 days that
did not respond to common antimicrobial drug therapy; 2)
any additional clinical features including headache, rash,
lymphadenopathy, myalgia, and eschars on skin; and 3) ti-
ter according to the Weil-Felix test (antibodies against any
of 3 Proteus antigens) of >1:80. Patients with evident cause
of fever (e.g., malaria diagnosed by blood smear or immu-
nochromatography) were excluded from the study. This
research was approved by the college institutional review
board, and informed consent was obtained from patients
(or guardians) and healthy controls before their entry into
the study.

Venous blood samples were aseptically collected
from the patients, and DNA was extracted by conventional
method by using proteinase K and sodium dodecyl sulfate.
Nested PCR selective for the 17-kDa antigen gene was
used to screen for rickettsiae according to the method de-
scribed previously (7); 100 ng of DNA in a 50-mL reac-
tion mixture was used. For each PCR, a negative control
(water) was included and utmost care was taken to avoid
contamination. Among the 150 samples tested, results were
positive with a 232-bp amplified product for 69 (46%) and
negative for all controls.

PCR products from 20 samples were randomly select-
ed for sequence analysis. All nucleotide sequences from
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the 17-kDa antigen gene (186-bp) were identical to that of
reference strain R. felis URRWXCal2 (GenBank acces-
sion no. CP000053). Among all 17-kDa—positive samples,
positivity was further confirmed by PCR detection of the R.
felis 16S TRNA gene and gl/t4 in 95% and 75% of samples,
respectively. Partial 16S rRNA gene sequences (305-bp)
from 12 samples were 100% or 99% (10 and 2 samples,
respectively) identical to that of R. felis URRWXCal2. The
complete open reading frames of ompA (1773-bp), partial
ompB (413-bp), and glt4 (611-bp) sequences determined
for 3, 3, and 5 samples, respectively, were also identical
to those of R. felis URRWXCal2. The 5 gene sequences
were determined for samples from 3 patients (2-year-old
girl, 8-year-old boy, 17-year-old boy). The 5 gene se-
quences from the 2-year-old girl (strain Ric-MMC7) and
2 partial sequences of 16S rRNA (Ric-MMC71 and Ric-
MMCI133) were deposited in GenBank under accession
nos. KP318088—-KP318094.

According to PCR, the positivity rate for the R. fe-
lis 17-kDa antigen gene was higher among male (54%,
40/74) than among female (38%, 29/76) patients and
higher among patients in young and old age groups (015
years, 57%; 45-60 years, 62%) than among patients in
other age groups (15-30 years, 41%; 30-45 years, 44%).
During the study period, rates of R. felis positivity were
highest during the late rainy season of 2012 (September
[59%] and October [52%]) and lowest (0%) from Decem-
ber 2012 through April 2013 (Figure). The rate was sig-
nificantly higher among farmers (76%, 13/17) than among
persons of other occupations (e.g., housewives, teachers,
students) (42%, 56/133); p = 0.016. Among the 69 rick-
ettsiae-positive patients, headache and myalgia were re-
ported by 29 (42%) and 17 (25%), respectively, whereas
rash was detected in only 2 (3%) patients, both of whom
were female.
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This study demonstrated R. felis infection in patients in
Bangladesh with unidentified febrile illness. The high preva-
lence (46%) of R. felis infection suggests that this infection is
endemic to the north-central area of this country and might
be associated with contact between humans of low socioeco-
nomic status and the large number of stray cats and dogs. In
contrast, the number of genetically confirmed cases of R. felis
infection in humans reported to date in China, Taiwan, Thai-
land, and Laos have been very few (/,2,4,8—10), although
widespread presence of this bacterium in cat fleas has been
documented. For further confirmation of spread of this in-
fectious disease, the prevalence of R. felis infections among
humans, vectors, and reservoirs in other areas in Bangladesh
and in other countries in southern Asia should be investigated.

This work was supported in part by a Grant-in-Aid for Scientific
Research (grant no. 25305022) from the Japan Society for the
Promotion of Science.
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To the Editor: Doxycycline is an effective antimalar-
ial prophylactic drug when administered as a monotherapy
1 day before, daily during, and for 4 weeks after travel
to an area where malaria is endemic (/). Doxycycline is
currently a recommended chemoprophylactic regimen for
travelers visiting areas where malaria is endemic and has
a high prevalence of chloroquine or multidrug resistance
(2). The World Health Organization also recommends
doxycycline in combination with quinine or artesunate as
the second-line treatment for uncomplicated Plasmodium
falciparum malaria (3).

Prophylactic and clinical failures of doxycycline against
P falciparum have been associated with both inadequate
doses (4) and poor patient compliance (5). However, resis-
tance can also explain failures of prophylaxis. Cycline re-
sistance in Plasmodium spp. has been documented as a con-
sequence of selective drug pressure in a P. berghei murine
malaria model (6). The administration of increasing doses
of minocycline to mice infected with 1 x 107 parasites for 86
successive passages over 600 days made it possible to obtain
a resistant P. berghei strain with a median drug inhibitory
concentration (IC, ) of 600 mg/kg/d, which is 6-fold higher
than that of the susceptible starting strain (100 mg/kg/d) (6).
A Bayesian mixture modeling approach identified 3 differ-
ent phenotypes (low, medium, and high doxycycline IC,
phenotypic groups) among P. falciparum clinical isolates
(7,8). Using 90 isolates from 14 countries, we demonstrated
that increases in copy numbers of P. falciparum metabolite
drug transporter gene (Pfindt, PFE0825w) and P. falciparum
GTPase TetQ gene (PfTetQ, PFL1710c) are associated with
reduced susceptibility to doxycycline (9); this association
was later confirmed (7). In addition, isolates with PfTetQ
KYNNNN motif repeats are associated with in vitro reduced
susceptibility to doxycycline and with a significantly higher
probability of having an IC, above the doxycycline resis-
tance threshold of 35 mM (9,10).

We report a case of documented malaria prophylac-
tic failure with doxycycline in a 26-year-old soldier from
France who was infected during a 6-week peacekeeping
mission in the Central African Republic in 2014. According
to his colleagues and the collective prophylaxis intake, the
patient had been compliant with doxycycline prophylaxis.
On admission to a hospital in Bangui, Central African Re-
public, the patient had fever (temperature 40°C), alteration
of consciousness, and hypotension. The diagnosis of severe
P, falciparum malaria was made on the basis of a rapid diag-
nostic test confirmed by a blood smear test (parasitemia 8%
on day 0). Intravenous artesunate was immediately started,
in accordance with World Health Organization recommen-
dations (3). The patient’s clinical condition worsened, and
kidney failure developed. Twenty-four hours later (day 1),
he was transported by airplane to Bégin Military Teach-
ing Hospital (Saint-Mand¢, France). On admission, he had
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cerebral edema and a P. falciparum parasitemia level of
0.7%. The patient died 1 day later (day 2).

A blood sample obtained from the patient on day 1 in
France showed a doxycycline concentration of 195 pg/mL
plasma. This concentration, which was determined by liquid
chromatography coupled with tandem mass spectrometry,
was compatible with a last doxycycline uptake 1 day before
diagnosis (day —1). The finding of the expected doxycycline
plasma concentration, together with assurances (colleague’s
statements and collective intake of doxycycline) that the pa-
tient had followed the drug regimen, was sufficient to sug-
gest prophylaxis failure in a treatment-compliant patient.

The P, falciparum sample obtained from the patient on
arrival in France was evaluated for in vitro susceptibility
to doxycycline, but the evaluation was unsuccessful. The
number of copies of PfTetQ and Pfmdt genes were evalu-
ated relative to the single-copy P. falciparum b-tubulin
gene (pfPtubulin), as previously described (7,8). The sam-
ple was assayed in triplicate. The 2-4*“ method (where C,
indicates cycle threshold) of relative quantification was
used and adapted to estimate the number of copies of Pfindt
and PfTetQ by using the formula DDC = (C

7C1 (Pﬂ;mhuzm))Samplc 7(Ct (PfTetQ  or  Pfind) 7Ct (R/Btubulin))Calibralor’
Genomic DNA extracted from 3D7 P, falciparum, which has
a single copy of each gene, was used for calibrator sample;
PfBtubulin served as the control housekeeping gene. The
experiment was assayed twice. The sample had 2 copies
of PfTetQ and Pfmndt genes, which suggested decreased in
vitro susceptibility of the sample to doxycycline (8,9). The
genotyping of PfTetQ sequence polymorphisms was done
by using conventional methods with the primers Pf7etQ
forward (5'-TCACGACAAATGTGCTAGATAC-3") and
PfTetQ reverse (5'-ATCATCATTTGTGGTGGATAT-3'),
as previously described (/0). Two PfTetQ KYNNNN mo-
tif repeats were found in the sample; <3 KYNNNN motif
repeats are predictive of in vitro P falciparum-resistant
parasites with an IC,  of >35 mM (odds ratio 15) (/0). The
2 copies of Pfindt and the 2 KYNNNN motif repeats have
been shown to be associated with parasites with in vitro
resistance to doxycycline (9,70). The association of doxy-
cycline resistance (prophylactic failure with statement of
correct intake and the presence of an expected concentra-
tion) with increased Pfmmdt copies and decreased PfTetQ
KYNNNN motif repeats suggest that these molecular
markers are predictive markers of doxycycline resistance
that can be used for resistance surveillance.

t (PfTetQ or Pfindt)
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To the Editor: In 2011, a chicken anemia virus (CAV)—
related sequence, designated avian gyrovirus 2 (AGV2), was
first identified in serum samples from diseased chickens in
Brazil (/). During the same year, a human gyrovirus (HGyV)
sequence that had high identity to AGV2 was detected in the
skin of humans in France (2). As with CAV, 3 open read-
ing frames (ORFs) for encoding viral proteins (VP) 1-3 (2)
overlapped in genome of AGV2. Recently, HGyV/AGV2
has been detected in Hong Kong in chicken meat for con-
sumption by humans, in human blood samples from donors
in France, and in HIV-positive persons and organ transplant
recipients in Italy and the United States (3—5). However, the
epidemiology, host range, transmission route, and pathogen-
esis of AGV2 remain poorly understood. Bullenkamp et al.
found that AGV2 VP3 protein, like CAV VP3, can induce
apoptosis of tumor cells (6). Also, Abolnik et al. reported
the detection in Southern Africa of AGV2 in brain tissue
of chickens that showed severe neurologic signs (7). These
findings highlight the potential pathogenesis of AGV2.

So far, little is known about AGV2 in mainland China
among chickens and humans. Because live poultry market
(LPMs) play a critical role in the transmission of poul-
try pathogens to humans, we used PCR to investigate the
presence of AGV2 in chickens (54 feather shaft samples)
from 4 LPMs in Yangzhou and in 178 human blood sam-
ples from healthy persons living in Yangzhou. The DNA
from the feather shafts and human blood were extracted
as previously described (8). PCR was performed by using
the following 2 primers: AGV2_F 5'-CGTGTCCGCCAG-
CAGAAACGAC-3 and AGV2 R 5-GGTAGAAGC-
CAAAGCGTCCACGA-"3. The PCR targets partial VP2
and VP3 genes that have an expected size of 346 bp. The
parameters of the PCR were as follows: 1 cycle at 95°C for

AGV2-2014YZ14
AGV2-2014YZ19
AGV2-2014YZ10
2 AGV2-2014YZ09
AGV2-2014YZ07
AGV2-2014YZ05

57 AGV2-2014YZ01
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B AGV2-2014YZ04

88 64

-

T ‘China (human)

H  AGV2-2014YZ08
44

A AGV2-2014YZH38
915F06007FD (human)
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—
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5 min; then 30 cycles at 94°C for 30 s, 64°C for 30 s, and
72°C for 30 s; and 1 cycle at 72°C for 10 min. PCR showed
that a band with the size of <346 bp could be amplified in
10 of 54 chicken feather samples and in 2 of 178 human
blood samples.

We confirmed the AGV2 specificity of these PCR—
amplified bands by direct sequencing using the Sanger
method. The sequence assay showed that the 12 sequences
identified here had 98.3%—-100% homology to each other
and 92.2%-99.1% aa identity to AGV2 samples previously
deposited in GenBank (see Figure legend for accession
numbers). The positive rates for samples from the 4 LPMs
tested were 25%, 12.5%, 15.8%, and 20%; the positive rate
for the 178 human blood samples was 1.1%. The low posi-
tive frequency of AGV2 in human blood detected in this
study is consistent with that found by investigation in other
countries (3,4). Because the limit of detection of PCR in
this study was estimated to be 2.7 copies of AGV2 DNA us-
ing dilutions of a plasmid with partial AGV2 sequence, we
determined that the copy number of AGV2 in the 2 positive
human blood samples was 2.7 x 10° copies/mL plasma.

We also constructed a phylogenetic tree using the
neighbor-joining method (1,000 bootstrap replications)
with MEGAG6 (9). The tree analysis revealed that the 12
AGV2 isolates we identified and 7 AGV2 isolates from
GenBank clustered into 2 subgroups on the basis of the
PCR amplified fragment (Figure). The 12 AGV2 sequences
we identified clustered together with gyrovirus sequences
detected in ferret and human samples in subgroup I, and
the prototype sequence Ave3 was located in subgroup II.
The 12 AGV2 showed =92.2%-93% aa identity to Ave3,
and <99.1% homology with isolates CL33, G13, and
915F06007 detected in ferret and human samples. The 12

Figure. Phylogenetic analysis of AGV2.
The phylogenetic tree was constructed by
using the neighbor-joining method (1,000
bootstraps) with MEGAG (9). Black squares
indicate the 10 AGV2 identified from live
poultry markets; black triangles indicate the
2 AGV2 identifed from human blood; black
dot indicates the prototype AGV2 sequence.
Sequences and GenBank accession nos.:
AGV2-2014YZ01, KP993124; AGV2—
2014YZ03, KP993125; AGV2-2014YZ04,
KP993126; AGV2-2014YZ05, KP993127;
AGV2-2014YZ07, KP993128; AGV2—
2014YZ08, KP993129; AGV2-2014YZ09,
KP993130; AGV2-2014YZ10, KP993131;
AGV2-2014YZ14, KP993132; AGV2—
2014YZ19, KP993133; AGV2-2014YZH11,
- KP993134; AGV2-2014YZH38,

- KP993135; 915 F 06 007 FD, FR823283;
CL33, JQ308212; G13, KJ452214; G17,
KJ452213; China, JQ690763; UP455-13,
KF436510; Ave3, HM590588. Scale bar
indicates amino acid substitutions per site.

— Subgroup I

— Subgroup I
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AGV2 sequences also showed ~93%-93.9% identities to
ACV2 sequence that was previously identified in human
fecal samples from mainland China (GenBank accession
no. JQ690763). The China sequence also clustered with
Ave3 in subgroup II. These findings indicate that >2 sub-
groups of AGV2 are circulating in mainland China.

Our results demonstrate the presence of AGV2 in
LPMs and human blood in mainland China. The amplifica-
tion and analysis of partial AGV2 sequences was the ma-
jor limitation in our method. The high homology between
sequences identified in LPMs and human blood indicates
the LPMs are a potential source for AGV2 in humans. Un-
like our 12 conserved AGV2, AGV2 identified by Santos
et al. in southern Brazil varied <15.8%, and these variants
of AGV2 were mainly detected in diseased chickens (8).
However, little is known about the molecular epidemiology
of these AGV2 variants in other countries. More recently,
Varela et al. reported the detection of AGV2 in poultry vac-
cines, indicating the potential role of contaminated vaccines
in the spread of AGV2 (10). Future studies should investi-
gate the large geographic distribution of AGV2 and monitor
the variants, the host range, and the associated diseases.

This work was supported by the National Natural Science
Foundation of China (31402228), National College Student
Innovation Training Project (201411117002), Key University
Science Research Project of Jiangsu Province (14KJA230002),
Jiangsu Province College Student Innovation training Projects
(201411117002Z and 201411117056Y), and the Priority Academic
Program Development of Jiangsu Higher Education Institutions.
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lobal human population density is increasing, as are

our abilities to assemble large ecologic datasets and
perform surveillance for and respond to diseases as they
emerge. Consequently, multidimensional ecologic data
may help us improve public health locally and globally.
This engaging book empowers disease modelers and public
health policy makers by introducing them to ecologic niche
models as predictors of disease transmission risk.

Part I describes distributional ecology, contrasting the
ecologic approach that takes into account multiple layers
of distributional data with an approach that only plots dis-
ease cases or absences. Part II elaborates on the kinds of
data necessary to develop ecologic models rather than arbi-
trarily complex “black box” models. Part III critiques poor
study design and data assembly and demonstrates how not
to construct a dataset. Part IV summarizes approaches to
calibrating, processing, and evaluating models and the pro-
duction of risk maps, warning readers about the complex
factors that are associated with human society.

Peterson presents examples where models calibrated
for one dataset are used to transfer rules to another dataset
to assess risk. By contrasting these models with models that
incorporate only disease cases, Peterson shows how to de-
fine the niche of vectors of disease where occurrence data
are rich, then evaluate the potential presence of the niche
in novel locales or across changing environments, yielding
the risk of emergence.

In this book, Peterson has put together an easy read
that demonstrates his expertise and persuasively frames
disease transmission risk in terms of niche models. A read-
er already convinced that understanding the geography of
ecologic interactions is essential to public health disease
modeling may want to pick up a more technical book that
addresses ecologic niche modeling in detail. For readers
interested in mechanistic models, Mapping Disease Trans-
mission Risk is not the right book. Peterson could have
handled some of the issues about the relative value and
weighting of presence and absence data by using appro-
priate likelihood models of the observation process itself.
Bayesian analyses could obviate many of the issues of un-
certainty associated with low counts and zero-observation
cells. However, for readers who would like to move into the
geographic mapping of disease emergence and aren’t sure
where to start, this book provides many dos and don’ts and
references that could jump-start a project.

Peterson concludes by noting the historical link be-
tween public health and geographic mapping. As we begin
to view and quantify every foot of the Earth we depend on,
it becomes increasingly possible and necessary to incorpo-
rate many layers of knowledge to guide policy for human—
and ecological—health. To quote Martin Luther King, Jr.,
“It really boils down to this: that all life is interrelated. We
are all caught in an inescapable network of mutuality, tied
together into a single garment of destiny. Whatever affects
one directly, affects all indirectly” (/).

Jeffrey Townsend

Author affiliation: Yale School of Public Health, New Haven,
Connecticut, USA
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Cornelius Norbertus Gijsbrechts (ca 1630—after 1683) Trompe I'oeil with Studio Wall and Vanitas Still Life, 1668. Oil on canvas.
59.84 x 46.46 in / 152 x 118 cm. Digital image from the public domain collection, Statens Museum for Kunst, Copenhagen.

Beyond First Impressions

Byron Breedlove and Jared Friedberg

Few details endure about the life and family circumstanc-
es of Flemish painter Cornelius Norbertus Gijsbrechts.
We know that he was born in Antwerp, Belgium, and his tal-
ent earned him a position of court painter with two Danish
kings, Frederick III (1609—1675) and Christian V (1646—
1699). In 1660, Gijsbrechts was accorded membership in
the prominent, influential Guild of St. Luke. Over his career,
the artist worked in various locations, including Antwerp,
Regensburg, Hamburg, and Copenhagen, and it was in the
latter city where he created his signature series of trompe
I’oeil (deception of the eye) paintings during 1668—1672.
Trompe I’oeil, a subgenre of still life painting, embrac-
es use of realistic imagery to create an optical illusion of
depth in works that can be perceived as real, three-dimen-
sional objects rather than flat paintings. It flourished from

Author affiliations: Centers for Disease Control and Prevention,
Atlanta, Georgia, USA (B. Breedlove); Northrop Grumman,
Atlanta, Georgia, USA (J. Friedberg)
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the Renaissance onward, though murals of trompe 1’oeil
art are found among the ruins of Pompeii and Herculane-
um and remain popular today. According to the National
Gallery of Art, “The discovery of perspective in fifteenth-
century Italy and advancements in the science of optics in
the seventeenth-century Netherlands enabled artists to ren-
der objects and spaces with eye-fooling exactitude.”

This month’s cover painting Trompe [ oeil with Studio
Wall and Vanitas Still Life is a prime example of this inven-
tive subterfuge and also of a vanitas painting, a meditation
on mortality. Gijsbrechts makes a skull the focal point of
the painting, ensuring no one misses his allusion to the tem-
poral nature of life. Other symbols supports the theme of
transience: smoke trailing from an extinguished candle and
an hourglass tipped on its side symbolize death; a violin,
tankard, clay pipe, and tobacco represent fleeting pleasures.
The unity of these symbols represent the ebb and flow of
birth, death, and resurrection, encouraging both a wistful
examination of life’s purpose and a solemn acceptance of
death’s finality.
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Gijsbrechts pulls the scene back and reveals the vanitas
on a temporary canvas hung on a wooden wall, surrounded
by the tools of his craft, including brushes and a palette fea-
turing the colors he used in his construction of the painting.
A miniature self-portrait affixed to the frame reminds view-
ers that art endures beyond the life of the artist. Those who
fall for the deception and perceive the vanitas as the sole
painting miss the message that Gijsbrechts intends: nothing
is what it seems without context.

In trompe 1’oeil, the background imagery surround-
ing the painting’s center provides perspective and clues
that engage viewers and contribute to understanding the
overall work. Disease surveillance for emerging infec-
tions relies on a somewhat similar, albeit more complicat-
ed process. To gain perspective, one must assess a com-
plex but incomplete set of intertwined, dynamic factors,
which may include antimicrobial drug resistance, climate
change, food production practices, global mobility, the
route(s) of transmission of the etiologic agents, and ecol-
ogy of the pathogens.

By their nature, surveillance data are representative
of disease in populations, and they are always incomplete
and sometimes inaccurate. It takes a critical, well-prepared
mind to properly interpret and analyze the meaning and sig-
nificance of surveillance data or unravel clues about how an
emerging infectious disease spreads. Gijsbrechts’ portrait
displays the tools and medium that he used to construct his
illusion, but not everyone who views the painting will come

ABOUT THE COVER

to this realization. The experience of viewing a trompe 1’oeil
reminds us that seeing beyond our initial assumptions—
whether we are studying art, investigating the outbreak of
an emerging infection, or analyzing reams of data—requires
that we connect background information, delve beyond the
surface, and recognize patterns and aberrations.
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Article Title:
Escherichia coli 0157 Outbreaks in the United States, 2003-2012
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1. You recently treated a 28-year-old man with a 3-day 3. You call the patient with the laboratory result,

history of bloody diarrhea. His stool culture returns and he is feeling somewhat better since starting
with positive results for Escherichia coli 0157. In the antibiotics. Which of the following statements
current study by Heiman and colleagues, what was the regarding the severity of illness with E. coli 0157 in
most common source of outbreaks of E. coli 0157? the current study is most accurate?

A. Foodborne A. Person-to-person outbreaks accounted for the
B. Person-to-person majority of cases of mortality
C. Animal contact B. Person-to-person outbreaks were associated with the
D. Other/unknown highest rates of hospitalization

C. Hemolytic uremic syndrome was most associated with
2. Which of the following specific foods was
associated with the majority of foodborne cases of D

outbreaks from animal contact
Outbreaks related to beef were associated with the

E. coli 0157 in the current study? . highest rates of hospitalization

g" ggﬁ; 4. What else should you consider regarding the

C- Leafy vegetables epidemiology of E. coli 0157 outbreaks in the current
D. Poultry study?

A. Nearly 80% of patients were men

B. Most cases occurred in the winter

C. Outbreaks were more common in Southern vs
Northern states

D. More than 80% of waterborne outbreaks were
reported in states that border the Mississippi River

Activity Evaluation
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Strongly Disagree Strongly Agree
1 2 3 4 5
2. The material was organized clearly for learning to occur.
Strongly Disagree Strongly Agree
1 2 3 4 5
3. The content learned from this activity will impact my practice.
Strongly Disagree Strongly Agree
1 2 3 4 5
4. The activity was presented objectively and free of commercial bias.
Strongly Disagree Strongly Agree
1 2 3 4 5
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